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Table S1. Comparison of annual admissions, lumbar punctures and meningitis cases during our study period and our previous analysis
	Study period
	2012-2016
	2001-2002

	Admissions/year
	2,597
	4,616

	Lumbar punctures/year
	520
	999

	Meningitis cases/year
	20
	91

	Data are N



3

[bookmark: _Toc59393168]Table S2. Sensitivity Analysis of Potential Screening Criteria at Admission for Meningitis
	Screening Criteria
	Meningitis (n=98) vs no meningitis (n= 12,272)a 
	Meningitis (plus possible meningitis) (n=149) vs no meningitis (n=12,837)b
	Meningitis (plus possible meningitis) (n=149) vs no meningitis (n=12,272)c
	Microbiologically confirmed meningitisd (n=50) vs no meningitis (n=12,371)c

	Bulging fontanele or neck stiffness
	
	
	
	

		No. with criteria
	147
	166
	152
	152

		No. with meningitis
	23
	28
	28
	14

		Sensitivity (95% CI)
	23.5 (15.5-33.1)
	18.8 (12.9-26.0)
	18.8 (12.9-26.0)
	28.0 (16.2-42.5)

		Specificity (95% CI)
	99.0 (98.8-99.2)
	98.9 (98.7-99.1)
	99.0 (98.8-99.2)
	98.9 (98.7-99.1)

		PPV (95% CI)
	15.6 (10.2-22.5)
	16.9 (11.5-23.4)
	18.4 (12.6-25.5)
	9.2 (5.1-15.0)

		NPV (95% CI)
	99.4 (99.2-99.5)
	99.1 (98.9-99.2)
	99.0 (98.8-99.2)
	99.7 (99.6-99.8)

		NNLP (95% CI)
	7 (5-11)
	6 (5-10)
	6 (4-9)
	11 (7-23)

	Cyanosis or any of the above
	
	
	
	

		No. with criteria
	178
	212
	183
	183

		No. with meningitis
	23
	28
	28
	14

		Sensitivity (95% CI)
	23.5 (15.5-33.1)
	18.8 (12.9-26.0)
	18.8 (12.9-26.0)
	28.0 (16.2-42.5)

		Specificity (95% CI)
	98.7 (98.5-98.9)
	98.6 (98.3-98.8)
	98.7 (98.5-98.9)
	98.6 (98.4-98.8)

		PPV (95% CI)
	12.9 (8.4-18.8)
	13.2 (9.0-18.5)
	15.3 (10.4-21.3)
	7.7 (4.3-12.5)

		NPV (95% CI)
	99.4 (99.2-99.5)
	99.1 (98.9-99.2)
	99.0 (98.8-99.2)
	99.7 (99.6-99.8)

		NNLP (95% CI)
	8 (6-14)
	8 (6-13)
	7 (5-11)
	14 (9-29)

	Seizures outside 6 mo to 6 y or any of the above
	
	
	
	

		No. with criteria
	715
	787
	731
	731

		No. with meningitis
	33
	49
	49
	21

		Sensitivity (95% CI)
	33.7 (24.4-43.9)
	32.9 (25.4-41.0)
	32.9 (25.4-41.0)
	42.0 (28.2-56.8)

		Specificity (95% CI)
	94.4 (94.0-94.8)
	94.3 (93.8-94.6)
	94.4 (94.0-94.8)
	94.3 (93.8-94.7)

		PPV (95% CI)
	4.6 (3.2-6.4)
	6.2 (4.6-8.2)
	6.7 (5.0-8.8)
	2.9 (1.8-4.4)

		NPV (95% CI)
	99.4 (99.3-99.6)
	99.2 (99.0-99.3)
	99.1 (99.0-99.3)
	99.8 (99.6-99.8)

		NNLP (95% CI)
	25 (18-40)
	19 (14-27)
	17 (13-25)
	38 (26-71)

	Focal seizures or any of the above
	
	
	
	

		No. with criteria
	954
	1,043
	974
	974

		No. with meningitis
	39
	59
	59
	23

		Sensitivity (95% CI)
	39.8 (30.0-50.2)
	39.6 (31.7-47.9)
	39.6 (31.7-47.9)
	46.0 (31.8-60.7)

		Specificity (95% CI)
	92.5 (92.1-93.0)
	92.3 (91.9-92.8)
	92.5 (92.1-93.0)
	92.3 (91.8-92.8)

		PPV (95% CI)
	4.1 (2.9-5.6)
	5.7 (4.3-7.2)
	6.1 (4.6-7.7)
	2.4 (1.5-3.5)

		NPV (95% CI)
	99.5 (99.3-99.6)
	99.2 (99.1-99.4)
	99.2 (99.0-99.4)
	99.8 (99.7-99.8)

		NNLP (95% CI)
	28 (21-43)
	20 (16-29)
	19 (15-27)
	47 (32-86)

	Impaired consciousness or any of the above
	
	
	
	

		No. with criteria
	2,354
	2,690
	2,385
	2,385

		No. with meningitis
	57
	88
	88
	31

		Sensitivity (95% CI)
	58.2 (47.8-68.1)
	59.1 (50.7-67.0)
	59.1 (50.7-67.0)
	62.0 (47.2-75.3)

		Specificity (95% CI)
	81.3 (80.6-82.0)
	79.7 (79.0-80.4)
	81.3 (80.6-82.0)
	81.0 (80.3-81.7)

		PPV (95% CI)
	2.4 (1.8-3.1)
	3.3 (2.6-4.0)
	3.7 (3.0-4.5)
	1.3 (0.9-1.8)

		NPV (95% CI)
	99.6 (99.4-99.7)
	99.4 (99.2-99.5)
	99.4 (99.2-99.5)
	99.8 (99.7-99.9)

		NNLP (95% CI)
	50 (38-73)
	37 (30-50)
	32 (26-43)
	90 (64-154)

	Fever without malaria parasitaemia or any of the above
	
	
	
	

		No. with criteria
	7,614
	8,142
	7,657
	7,657

		No. with meningitis
	84
	127
	127
	45

		Sensitivity (95% CI)
	85.7 (77.2-92.0)
	85.2 (78.5-90.5)
	85.2 (78.5-90.5)
	90.0 (78.2-96.7)

		Specificity (95% CI)
	38.6 (37.8-39.5)
	37.6 (36.7-38.4)
	38.6 (37.8-39.5)
	38.5 (37.6-39.3)

		PPV (95% CI)
	1.1 (0.9-1.4)
	1.6 (1.3-1.9)
	1.7 (1.4-2.0)
	0.6 (0.4-0.8)

		NPV (95% CI)
	99.7 (99.5-99.8)
	99.5 (99.3-99.7)
	99.5 (99.3-99.7)
	99.9 (99.8-100.0)

		NNLP (95% CI)
	124 (92-189)
	90 (70-129)
	84 (65-117)
	207 (148-347)

	IMCI referral criteria: neck stiffness, lethargy, impaired consciousness, or seizures
	
	
	
	

		No. with criteria
	4,592
	4,994
	4,635
	4,635

		No. with meningitis
	78
	121
	121
	38

		Sensitivity (95% CI)
	79.6 (70.3-87.1)
	81.2 (74.0-87.1)
	81.2 (74.0-87.1)
	76.0 (61.8-86.9)

		Specificity (95% CI)
	63.2 (62.4-64.1)
	62.0 (61.2-62.9)
	63.2 (62.4-64.1)
	62.8 (62.0-63.7)

		PPV (95% CI)
	1.7 (1.3-2.1)
	2.4 (2.0-2.9)
	2.6 (2.2-3.1)
	0.8 (0.6-1.1)

		NPV (95% CI)
	99.7 (99.6-99.8)
	99.6 (99.5-99.8)
	99.6 (99.5-99.8)
	99.8 (99.7-99.9)

		NNLP (95% CI)
	69 (55-95)
	48 (40-61)
	44 (37-56)
	150 (106-255)

	Abbreviations: CI, confidence interval; PPV, positive predictive values; NPV, negative predictive value; NNLP, number needed to lumbar puncture; IMCI, integrated management of childhood infection.
‘Or any of the above’ refers to presence of ≥1 of the signs indicated in the preceding rows. This means that children represented on each row had the sign indicated on a particular row +/- any of the preceding signs.
aExcludes children with possible meningitis (Group D, n=51) and children who died before an LP (Group G, n=565)
bIncludes children who died before an LP (Group G, n=565)
cExcludes children who died before an LP (Group G, n=565)
dPositive CSF culture, antigen test, microscopy, or CSF leukocytes >10/ µL plus positive blood culture
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